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(57)Abstract: 

PROBLEM TO BE SOLVED: To stably separate and extract 
an original signal from multiple multidimensional signals at 
few calculation step numbers, when the multiple 
multidimensional signals are observed in a mixed state. 
SOLUTION: A function having monotonous increase 
characteristics such as an exponential function is 
introduced as an evaluation function and a signal is 
separated by applying an adaptation algorithm minimizing the 
evaluation function related to the signal separation matrix. 
That is to say, this signal processing device which outputs 
the original signal by separating it from observation signals x 
(t) having the mixed multiple multidimensional signals 
operates a nonlinear function 21 to the inputted observation 
signals x(t) and an estimated separation matrix W(t-1) 
estimated in a previous cycle, calculates 22 an error signal e 
(t) based on a value v(t) formed by the nonlinear function 
21, the estimated separation matrix W(t-1) estimated in the 
previous cycle and an observation signal x(t) at the time, 
and weights the error evaluation by the evaluation function 
with monotonous increase characteristics so as to renew 23 the separation matrix W(t) at the time. 
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^dw(t-i) itx-e^^-c'^tasui^ x a) t cs-? 
ot, mnfi#e.(t)<7)ita[2 2^ffv\ »tb^fi/im 
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ttlES«!-r-*fc*JU H*tR*V;k£»SSPflSlfflRisJ: 

m. 

mmm7-?izttLx&mmiim&z^-fz>mmzm 
^xftmiwzimv, 

wzztifcmittffltTW* mumm?-? izm tx mi 
*m. 

^mnn^mtx&^nz-f-hmny iwimw 
mxztihmmmm!,*, mmm.x-$>hztt:® 

ML. 

u 

^wm^m^titcimmam^zMvximmk tx 

xm&Znhffl®T-?ihtt&?<fi^®.t. 
«REX^#SK J: 0 AflSftfcffJKSfflx-^fctf 
HiE|S^;y^AMP«raSCt5J;lA1inHax®B&MSfi^gC 
cO^S: < t t> Wifr 1 o^g^-ft-f - 1 X-niZ<?>-ftM 

zmimmT-? imtxmim^&TtmnzmmmTt 
mmw. 

l x mm £ ix s sai-f- 9 & x-n -r & a^s t , 



frisstsjx- * test txmm<r>^wtm^itmm7t-t 
? N 3 9X"t>h mwr-? izttLx mm<on 

&7—?i J tm&LX®MZti& i><?>X'$>&Zt ZftWit 
U ^figtiMIHiS-ltoKiSt^SoXfFfiiWicSrfijS-d: 

[f«^Ji 1 0 ] mtKn^-wiz i 0 a* $ H?ie?i 

^-■g»M^3B8iea^a^3io ! sss. 
nmm 1 1 1 ffrte^si • *ai#st -t 0 ^* • »m 

ISIS - m.WHzm^t>tL2>W&iE^, fc&v^AXWS.*^ 

[fi^Jl 1 2 ] «ffl±flcH«(3#t» t T SfiiiS* { 
*mX'hhm^fctf-£3.fi-f^ E^H®x-^SrA^I 
-TSA^St. 

HuiaA^#stc<J: OA^sii^Htrie^Bmx-^^ 

mttwnmme.*mzi DmM^tLfcmi^mmi^ 
mumsm&'r—rizmt&ztx', mmm.wm&'r- 

a. 

jri^yta-? *<sax^itgtciee L^iait«*T-s> 
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frier a y 3 Mi , «a»<o# <X7ce*&*»ft l x ««s * 

ItSS <tfcl5E#«fTWSr«rE«ai-r'- * CJR t T #5£ 
fl&fflSlrr-^tcttU H*||!l^:y^ASfF«^iS:fcJ: 

Art-* i fc-citK*>*Hi?TH twti «yifc . 

[00 0 1] 
[0002] 

[®&<r>Wm ■WSrifCfcvvc. 1TJg;B«W±t:x^ 

fcLT«. mm. z frtynwmLO&Mz 

<r>wmm&wt. izwmmtvim ■ mm. 



^*ftm-%mnftfflmz^vtd®£mx'$>h. mi 

£7&Mkt&t}X<?>l:dtzmfth. £i*. #««tfco 
<l-^s,(t),-, s.(t)*«Jb4tlRffi1-4. ^C1T\ «• 

d-^sti s mm2<X7tm^*7*?x* j r vmz-w 
7YMz^m^h®:VF*'< z T~>x%hztti.x^h. m 

$££LXi>mi>tc\,\ 

[ 0 0 0 4 ] 111 Tli. s , s 2 0 2 oiOfg-^MSrWI^ 
^LT^I>. ZtllZjtiL. niicOUff^fainx^t),---, 

[sU 1 

x(() = As(0 



km*. 

[^2] 



ttzxmwzti&i><ox°$>z>. ZZT. 

T 



£(0 = [*,(0* 2 (*) ••■x H (fi] 
s(f)= [s 1 (f)s 2 (f)'-- Sm <f)] T 

X'fo*). nSmfciK5rti>„ &1z. nXm^ig^'ftM?: 
Ai: U ^^^^^^(mXm^A^AcOSI^TJi]*^ 

^ lx ^ & . -r commm^ x (t> a> £>#jm^.y <t> 
h tztbcryftffiff mwzt&tr &&\mti s m*l-ftmsMX'$> 
hp*>, hi (c*r«8»i{»c x -5 t sso $ titzmm 

fl^-x (t) A>A> . flf^ItiotiHKS^y (t) = 
V. 

[0005] mz. ttmftmw*mi£tz>tz#>cr>i%z.-)5 
\,z-?\rzm&zw<h. 4-, wmw, J 5K<X)X'3bh\m 

s<.7 bJU<F>&$8mm&gM&£ p u (u) tl. <^ 

— ■ -Jx. VX(Kullback-Leibler divergence) 

x-m*t&. 
[^3] 



n (=l ^(«,) 

[5S4] 



i du 
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p b (u) = n ^(u.) 

[ooo6] Lt- uttfik. mmwzmm^commfttt 

U^Wtc^friWS*£*aHM-S CI k T'd^-Si* 5 
fffcitSik^VV ffl*-lf. $ttl (International J 
ournal of Neural Systems, Vol.8, Nos.5 & 6, pp.661 
-678, October /December 1997. )KTt±. ±IBC0WM^ 
4>. ffiSlHi^l^^W^JSCKurtosis)?:^, 

C 4 ( fcpfe^) = I? I K f (0",( *♦*! 



fi^ijw*^-^ 'j^i](w«w= i (mfi^DJT'^s* 

4. £J£kl±. mPJfl^-UilcWLTTIBcoir 

[5«5] 

E(b«) - 3[B(u/)] 2 

E[ • )«SB^HiSI^S:a-r. afe-ftkti. fi^ 
9Vfr*m^zWmfcLXftftLi:l<,zt%ZbX-h 

[j£6] 



- £T | uffiul ) ) E ( u.( i+k 2 )u f ( i+k 3 ) ) 

- E [ u{t)u t { t+k 2 ) ) E[u.(i yk, )u t ( i+k 3 ) J 

- E [ u^C t+k 3 ) } E { ^ )«,( i »* 2 ) ) 



[0007] L*>U -fCJfaA7yh^t'«SM 
SflHWi!: «BPfirS'Jo« £fr3f • ififfil Lfc 0 . 4 & 

'bit-fh^a^mtmhtix^h. xmm&ms.i 

0 6,402 ^mX'li . fflS-tfffBficOfi/Mb'Ofti? 0 
!)XAtJ:-jT, #«fr*l £ J; 0 * *a&&« 

m^ztix^z. 

[00 08] iSCS! 2 (Signal Processing. Vol.2 

4, No.l. pp. 1-10. July 1991. mi. ffiStf^*^ 

1 A 7 > b tW&P 2 ixT ia£ *>H"t'(i=$: k CR 

S*VO*S. MtC «H20O0-97758% v St 

[000-9] 3 (IEEE Transactions on Signal Pro 
cessing, Vol.44. No. 12, pp.3017-3030, December 199 
6.)T'ti. 4<X<V**J*y>b£&<fmiz3<V>2>tmB 

<7)mmr^=f>j xMzmfhmMm.t LTffl«^)i2(Rei 

ative gradient)tS^<}ftSffi* < ^$ilT^&. - 



^«#3g*>£>#AT'£ S a^ffi (Natural gradient) t 
mmtci>c?>X'fo&. 

[0010] ttz, s»ise-«i*r^»9£flew-&* 

9,9 5 6fMfH. ^LfclDBKfcfi^fc**:. ^ 

cot : J3.-ivzmvct h umw&m ztix^z,. 

[001 1 ] StC. l£iK4 (International Journal of 
Neural Systems, Vol.8, Nos.5 8 6. pp. 601-612, Octo 
ber/December 1997.)"Cti. ^mBm^^XL^Wm 

A^-ri»co-C'(i'5:<. S^^tco^'SiilW^^^ft 
[00 12] 

lWftifimmL±ot-?hWm\ ±j&Ltz3M4<T)^m 

coxoiz. WL>b2mm<vtm&x'$>titf. xf- yvm 
%<mmffl&<?>Tx-wm%i>(?>mmztihtzih. 
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t . mm h&&±M<n®i*mrimm lx * tirnm 
[0013] mm. mm%£<rmm\<r)^. Kit ? 

T\ ^fffitu tr5«ze»-r*«fe36^y;WAii ■ II 
£jfltvt. iizji ■ \\z-}\\Tmmzti&&coz.bx*h 

[ooi4] i,tz&~>x . fc%k<ommmwLv>&jax'te. 

ssBT^jR^as* 5 . vm<Dwmm$ix't,m<%-ox 
[0015] *3tmi. a±cox o%&ffimmm&M&: 

frk&m^i&mLxmitirf&zbiizibz. s^m^a 

* v ^^y: s * omxc ^mh^m^nmzx^xK 
m- h wmmmzm^ ^x . nzm-m 2 statm 
mzmm-hzbizhh. 

[00 16] 

mfcbwm%u%k : S:'&h<?>x\ Hmm±yj^bmmax 

^tf&&Lx®Mztihm®T-i?frh. ac^ascc* 
z®jtthm^ftm)%iX'h~>x, ^^iif-^ra 

m&(0'J?*c <bi> nttir 1 o £■ ftaft^ £ d £ Tlt5t?> 



[0017] m^MsSiPkitthb . 
itm^z *ttimnm^tii s m& txmmztih w»r- 

?f 51J * mmr-fttzm tx w^<*Kim^*m%wt 

•thZbZtmbLX^Z. 

1 0 0 1 8 ] zax\ zowmfmnmmii. wmwm 
zttmrmzmLxm'Mz-t&mfey 4/p**jhv\ m 
xztimimm*. mmmmmx'hzzbztmb? 
nar. ^m^m<^mm^x^fhmmm^mm^ 

hz^ m<o^<!z7tm^£ti& 1 frjGm^tf^tti&tz&tf 

[0020] ^HWSiffl^ixSfi^iia^S 

x^f£<wtmmsm-hftimm&iR^&t ; 
[0021] *ftmmmzti&m-%%mgim. 
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9 x-h h mwf- 9 iztt vx mfeomwiT- 9 l 
h&x'mtix^&. 

[0022] ^mizMmwmwib Lxmat 
b. *^Bi!fiiifflSfii>i«5!^itt> imcowi&m 
^wlg £ tix mm § it *> ®&W&rr- 9 £ a^j-t a a 
A^ix&^ffiltT-'-^tcttU BMP 

ftt«a^6 9FfliRiaSr4i-IBtf?i]fcWUT*/jNfc:-t 

ffiffi^S b, ltS£ *ut ?t*iJ £ ?I1=rWi£ x- * tc« 

ftm-r s^si • zmttzz t zimb lx w 

6. 

[00 2 3] <r.IT\ ^OA^&CJ: 0 A^SitSii 

-^*ft5rc&*^Tff*Lv^. ttz. zmm ■ mm, 

svHiAxfigawsai • §mfrt>%t>tihwmm^x'S> 
hzb&tmb-rti&. z\tit 3 (D'5mizxmmzti&w 
mimmwiztt lx ^ics&ffl-r § -r t **t* 

[0024] *^Bfl*gSfflSix«.ESe®flyt!i^lS«. 

W£«r, fMRi (BWi6SBSwwa«it«!)ss<o«ate 

m^<mmm&&m£,-T& : &&7 4)i>9*m^xftm. 
nmmm-t&ftMwimm^&b. m&ztvb»mr 
m z mrnmrnf- 9izmL&ztx\ znmMM&T- 
9fr^WLm>mm®.wftt:ftm ■ mm-tinm - aa* 

WibZmttzz\bZ¥i®Lb LX^h. 
[0025]-^, *fWB«, nv-t^-^t^T?^ 

sro ^7 a £ c: «3 >-tr a. -9i?mw*smztm. vtz 
smm#x'$>ix. z<7>ya^^M±. mucoz&Ttm 

^ifim.tL LX WM £ tihWiM^r— 9 fc:*t LT *fHiaDl# 
tt£^i--l»KatSo'<Wfiragt5r#A-ri.3?iafc. * 

wamzmzt&vmb. mmztitzn-wmizmmT 
-9\,zmixm%<n%)!Kjtmnzmmmc$h9mb*: 

ayVsL-9<,zmfTZit&ZbZftmbLX^h. £ 

tz. ;«rD/7A«. w.^cr>^<kfcm^m.tt Lxm 
mztiz>wm"f-9i,zftL. Has^y^sfffi^ 

ti J:yHinMaxiga&SfFfiffiKS^-^< t kffift.^ 1 
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tR £ n*:4MifTa srffiaa-f - 9icm tx «je<o^aoc« 

Ttt, ffitii. CD-ROMIftf*<lSl. 3yfa 

• 7Atfm*-Mbti. i>v*-93mi l zt5v&^-) t T 

] [0026] 

[^Hfl<osus«o^] tiT, mnmmzm-iz . 

? fett*fi#fl«fri£tt* CTX-fef. f MR I (functional 

magnetic resonance imaging: IKtgtEfi^&QIW&H-S!) 

> %b'<?)mmwm*t>. ivmmmttntzthngmwmn 

i. . SStctt. MAtf. h 'J v 9Xl l zt5l,l 

mmmizme,-?. ru<%<r>w^<r>&mzm<zb-tm 
t mx-hh. ft. zix^^miza^r . *mk<n&miz 

: ^ofa, &ft<omm*®mizm^t>tixm?rz-<t&z 

T [0027] 2|s:||Sfi«^(=felta«^-^firffi 

^/jN-ftt- iot ffl2fitffifi£ ffi/j^k-r «> b b mm%m 

t VkZ&tzlt&ZbX'. 
■z [S7] 

r [^8] 

" E{||£-Wil(W H £ )|| 2 } 

n zzx\ f .( • )«tanh( • yzt'coimmm&zmmb-t 

> [0028] *HifecO^®X-«»:^^<ffirea$:±^ 
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h. HP*>. 



J,W = 7- 2 ta£ (cxp (7- 2 ||£- EX (I"! )|| 2 )) 



0, Wfl^JcOJi^ffi^^-t^ y ME^Srf+ttSftbO 
fc*SS(t)*Wt6ikt>*6. 
[0029] ±E<0W«B8RSr«/jNk:-r6 fcv^-t 
«±, ftKKIft 1 n( • )3&«*BWttn-C , *4ii:*#*r* 

[5U 0] 



E[esp(r 2 IU- w/( )ID) 



(?mMimmt%&mst&&m-s>zt izx -?x*sm^ 

uCMU, MH£. tanh(u). u 3 . &&V><±. u-t 



u-tanh(u)£fflVV ^Jg* 5 ftcOt # (Ctanh(u ) 
[0030] 02(i, l¥«i&£S'N^S#fi*Tm 
& & . £ coH 2 tc^£ iti. 7/1-3' U XAJi&TO J: 5 «c 

[Si i ] 



£(0 = .£(' - Di«) 

g(f)=h(t)/ [j3^(tMt)] 
a= 1 - 7" ? 

£ - { /7 + y a (QHt) } / [# + ay?(f)h(t) } 

P (i) = _L [ P(t - 1) - a £g(.t)h a (() ] 
0 

m =*«-wp-i)z(o 

M0 = EK^-1) + «flte H (*) 



[ 0 0 3 1 ] 12 2 T'ii. * 4 ycOT/Uzf >J XA.<7)titl1x£ 

immm$H2 1 . famine (t>on-»2 2. w^txosg 
cor /u u xa«z a v >t ^^a^m £ , h (t) <o 

ltS:2 5. g(t)fc§ coU%26. fc itf.P (t)coUM2 

>^£*rt*:<9fci6tf>5!&8B-e* & . 0 2 fe J: lALieor 
/Pd-«;XA(c^-rj;3{c. t-f. ■HHfi*.x.<t)j&«*JJ 
$fu ^A^iE*'m*^J:o-C^$fi.i.^^raS2 

<i, w^M(frir-f^iWt«5e?<ifcit3e4MWf«w. 

(t- 1) i: Sa^J^SSSft-^ x (t) (T>m £ t -> tz t, cr>iz 



i, . *«3». y (t) t^pjift^.e a) <mn 2 2 fcA o . 

;W<ofSS^ffi?T?iJW(t-l) b&ibtcy (t) fc coSco^' 

fr2 3^4T?it&. c:cow(t)oSfr2 3Tii, b?<0 
^J(fi-t^ l^ft^-e (t) t 

tmt %> g h ( t) ^it » t ^*>^fc ok <fc o x w (u *^ 

gr$tl^». i-^ij^m2 4(±, W(t)<7)5egff^{CW 
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mo = mo (( mo H mo) y /2 

[0032] h (t)<7)ft»2 5X'te. m^mmiWrtJ 9 
M<nP (t-1) k y (t) k~Ch {t)#*ifiS*l& . s (t) k 
f ^ftJt2 6Tli:. #^^<l^Ba]f^/5^fflv^T^ffi 

Mffli 1 -Cft^**. M^^&ffWWA^lWTOfcSWfcL 
tl^^i^Clis ^&ffl«S/9£0.9 9^0.9 8 
kLT. l<fcD/h$v^lrt£<rkT\ £;ftlc:2tt&il 
f£&*rffikl/Cv*&. _P(t)<otH*2 7Ttt. h(t)colt 
K2 5«Ci-oT3taiS<Dth(t). A}l£*l&a. SSI 
SS£. g (t) k f cotW 2 6 J: ~>X JOB $ g (t) 
k# izi^X. y{t)co^mf¥\<nmrmxhhP{t) 

(0) t W(0)»ittKfc3B^i 4: k LT . 
[00 3 3] «aHi^x.<t)fcL JJEtftfMK* 

9 Y)v<»&m&wm\u^x%®& i k -eft 

a= l- r" 2 



[0034] o fc. *SB»<50»JBfc <t &e^Mt 
mLXti&lt-t&Zblz&J^X^h. Ltitf^X. z 

com£frt>-mi$. ttLcoTJ^u xj±t:m^xi>mM<7) 

te$t*n%>ZbtfX'*Z>. H3*5itXH4tt. §fl2<7)T 

=f y XAc7)^««Sr^ LT £ 0 . H4tiw i (t)^«IS 

^ 1 <7)T;U V XA S: JSiJ: (def 1 ati on) J; o X L 
tit><DX'$>h. Z.<7M2<r>T)V-dyXJ>X~\±. H3lc^ 
f<k 3 fc. 1 o 1 oJt^tT . 

ii * kzm t T V * < £ k TSHfl: Sr H o T ^ 6 . M i tf . 

mmm^x i <t> (cm lt^ u) cojsje? -r u > y 3 

1 N x 2 (t)l:SUw 2 (t)«7^^'J ^'3 2, 
^co J: 3 iz LX . x. (t) CSUw D (t)cofft^7 >r 

yy/3 3«L. ztit>iz£->x. mzttmww. 

_x 1 (t) = x.(t) ; 

#i = 1 , - ml:W LT14 i^tr^^ 1 ; XA^II 
MHO 583*16. 

[ 0 0 3 5 ] H4 fc5H"TA'=f U XAil ETRO-fc o \z 
[S13] 



1 = Lf 1 yffrm ) 

I dfi - l) & - l) \fidfi - I) + ^Wi J 

5« = < - 1) + ^(o [^(o v 1 - 1) + j»r 1 ] 



zzx\ diiom&mntifflmx'fc*) . 

mt. f ( • )iitanh ( ■ ) *k^HS»BWSr*-r. H 

1 . NUUt-^ei (t)<7)H-fi[4 2 . Wi (t)^3B»4 3.x. 

fc^T^^i^aSr. f ^ltS:4 6. di(t)^I+ 
K4 7»8-JL- v h^T|8ffLTV^. z' 1 !^ 
$y^irfr^fca6«iaffl"Cfc&. ttc, #wi(t) 

&x*^-?vfcmn£?i£ii. £*)mmwfo±.-?z>. m 



[0036] asii, ^mM<ni&m\z&\"th^r—?m?t 
jh^hiti^£x^^m(o^jxi:^Lrcmx^h^. £ 
■r. *asiit*»t44iiHifx.(t)<of-^tK* 

iX^(xf"/7 0 l 0 1). Hfil^id^rtT^IWffi^^h 

no 2). zcotk. Ttuzfvxjx^x-m^&imjm 

no 5). fiO*>. BteBH»tttd*»5*H?5nBf36««:S 
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77105). Kfc. ««fl»xtt)^)-tfoTiWfc. BP 

Uf-yTl 0 6). Hf-^^)SMrfr3(^f7 
7*107), *l/C* f-?0*ttfrfe*»4t, 

tmm*m i 9mLmFrL(*Tvy o i osk mi^ l 

Tl6MH^t(Xf7ri09), as*js«*«»fe 
ni»Uf7 7 4 l 10). ^<^4 , T*^BKfl:a»cov^WI2 
2(3^t^|gl^r;U^ , JXA^J:i,^^. d3*>J; 

iz^x, mcbsm-*. mzimttiXoiz, m.mm 

[Si 4] 

/ 2 (W)=^ {|| ff/(ff^)|f} 

CO&O^Zft^H 2 S>l'&lzm'J<i>V>Tfo~?fz+ z. 
[«1 5] 

»lfflR^H»RBRfc:K^Wf. MS**** <**UMr* 
m&^X'&miZtiti&L. JR5Kfc»Loojb4fc&*4. 
£W£ & J: 3 Lti&feZft o^t tfMftX'Z h . 

[ o o 3 8 ] H6(i. mmmmz&if&zmcD%rm<om. 
£\,^*-rm%mx't>z>. mm*, pjoi^^l, is 
mz^m&j&s^z^x^h. mxmmmx^ix 

»xi&frtix^&<?)tfi. ^m<nmm\z&tthjy£{'* 



[0 0 39] W£tf. fi!*fc<0ft*«MFi:Sr6ffilkt 
< . < ^rfttf . IBHftSI* if^S 

£>*x£ i £ b mm^MirTfUdf U XA^^Mfr^i^ 

hxoiz. &ttiz£iiimwr&xvi>Mmmm2 

m)%mmffi&v>i>bx*&mzixx^h. ttz. ±mz 
maiLtiTJi'Jvxj*mfrt>tiiz>£oiz* ttm&mm 
7 4)v?v>7<nmm*ft^b^Lhixhtz*h. mm<?) 

^Jt#*S*fM-£. tfo/^ioC, fi^^jA#BSS34 

<oh<7>x^xh^ti\zmaL^<^m^w^m 

b%h* 

X 0 0 4 0 ] £T . il^WWmHKfflffffiBHftSr 
ixtf . jKOJBStcRR^^ix&tOT^v^ bimizft 

Ktz. mmm&*&*%&mmLtz7£i)^izm^<mmffl 
mm&mmmtom&zm^mmzm^Kwmfm 

mz^xhft^h. w*>. mzmfh2^<rmmfflBk 
\zm^xftWnn<n&&T>vzf y xj*&m&~?tii£ . 

(2 2 3 £Z/04 LtzTfr* y Xa fc [5]8I3:T 
/HfyXA*SK^fc*«rttk«r6. 
[S16] 



r — - mlF/(iy g x)^y/(g w x)|l t ) 

11 C ^ " 1? (K -E^Wo-Fo ) + * Ilk -IT /(F^if) 

/ 12 ( BO - nuninax { || W f ( - Wf ( ) | ' } 

+^|||x-IF/(H^x)|| 2 }}] 
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[004 1] ZZX\ JniiH«|[»^y;UA-CfcO. i 

t 0 0 4 2 ] 3|s^^»»fcfc«t*fi#»«*ffi 
W17] 

r t = sin(2 tc 60/) 

r 2 = sign(sin(27i:5000) 

r 3 : i:o P i]Ki«©-aisL« 



*r<IT\ Ifyryy^JBSaWil OkHzt Lfc. sign 
( ■ >li ( • ) rt^flr^*aj^6B»^*-r. Jt«X*T^ 

;U=fUXA-C*S. MMhLT, B2teSLfc*K 

(0, l)KHJ3-«»ffi^6SUR^fe«^&c:i: k 

U jWt»«2 0 0 0iaJiK**J:3fcUfc. 
[0043] H7tt. dC0^Rli»^*3V^T . SLfiJKfT 
£ 1 OEtfrW -to^^tJR-ofckSOJDBE^afft* 
LfcHT**. *«Hi«OiELia»S*L. fWKiJBSK 

mttMix'mhtiz^&K&mmzm^x&v) . oiz 

[S18] 



max *iPi*i : 



__ 1 ) + Z ( 2 _J^L 



-i) 



zzx\ p i6 \m^mmitm^miA(7)mx^^ix 

$>WH<7)(i . j l/C^ft. :SGilJ3<0#ffitt 

& x r- v r * <r> o h T& t> 3[ < flX St*" & *> S: ffl v * T ^ 

tltt *§K4 co^-mX *) t>5£< «BR LX Z t ifi»h . 
[0044] ±ISO^»C^(t-g>^ix^ii^^(ci5V^ 

S(Floating Operations Per Second) 1&$:Wi /< >X?*-h 

%fmizmi-h£X'iz<^%wwps&i^ *mme>m 



mz i fitf 2 / 3 OTteBfi*"C 

[0045] 08-11 1 Ott. IHi^Si^^^-WI 
^^^HT'*>i>. i8(aHc)(l 3ocOKB«^ 

mmmi&T-i?^—^s\mMzh&G\rmt&co--&$:y 

Ltci>C0&m^X^2>. i9(aWc)ll 18(a)- 
( c ) «^^HB«S:-»a»4« L^S^ff 5« 
Sn^a^-BfRSr^LTV^. ^/c. 010(a)— (c) 

^®«cJ:^^M^:^J:oT. Hl0(a)l:*t»I 
ISmTi;L a8(a)(c^-rMBffi^B»fl^fflaJ$*i 
TV^6^«*. 121 0(b), (c)iz^ 
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m^mmm^^ Lxftmztix^&zt tmmx^ 
[oo46]H, ftfm&t lx , n*§rcojEMtfimmi& 

(i s ^--ragta. p»**ufj*v*. hi o(a)— (c) 

v\ 

[0047] <R^. **jfc^»JB^*J»t6«#*K*ft 
^j6««(l)M4)fcov^RB*r*. 
(1) f^««ifiai<50)ti6eoERB«a7c^o\r^ 

(f . MSB L*: f MR I (Kttffia^AOIBtttfai) 

fMRUt <5ffe*^>*Ji»^i.fe^0. f*^£ 

m£$>&®Mmf3#ztizWz-x, 4tv?±n4ttfiM* 

SMfcfc f^i^ISC J: &JB?S»oSHI:W»S:"CJ> & t 

mKr>mttm&x*%h. 

[ o o 4 8 ] ( 2 > \^\m^mm • wtiz^x 

z_ttfx'*h. *mmrmmz£ix\f^ vm-x^tzti 

c o o 4 9 ] ( 3) »»t«f«aB«^«F«aaj«» 
zm^tzmimffitiiizxhm^mziz^x 

L*r*£TU;, 88^ 



coo5o] (4 > mm%t"cr)&<XKmmm j ^\mt&ft 

X 

ptc, 2<x.£xwmmLfr^&L%^ffiffimiz]fc«ix 
mmn&^imtfmftX'Zh. $tz*mm&m\z^L 
tz-Kmx*\± . m^izmttWA ^xtt^ 
mwXft<nfr?frZc&^lz£&mMtffo&^lzi*^ 

[005 1 ] ISLbPB* LtzX d iz . #||Sfc<^Stc<fcfi 

^mzxwm^-iz^ lx &mt zzt tmmt % 

6»tt^tWffl-cft6. «;B(i3»:7c(xtt,Yfft,B#rBl 

[0052] 

^^mm^m^^^mx'mm^tifzt^iz. & 
[02] mmmm z h itwnn fz#> 

ayg, 1 cryTfVzf y XA 5:^ L/^ /o •/ ^ HT'J) ^> <» 
[H3 3 SS2^>T;U^UXAco±flc«fiES:^Lfc0t:' 

^ /u^ »j yy^Ltzmx'foh* 

[07 3 4M1II»^*J^T. a^aft?: 1 OHIIfl \ 
[08] (a)—(c)(i3oc7)J!IB^^ 5 5r^H^fi-^ 
[09 3 (a)— (c)ti:. i8(a)-(c){:^t« 

[010 3 (a)Mc)Ji:. *|6Jfi<7)}B©^«t6»ffiB 
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•»W.(t)tf>WL 2 2 5-hjt)« 

ft*. 26-g(t)fc§<7)ftm. 2 7-P.(t)tf>ft*. 3 

l -w, (t) <7)it5£7 V 3 2 -w 2 (t)coft^ 



7 -f y >-?\ 3 3 -w, (t)<7)«£7 4 )V9 'J >-?\ 

4 4 2-iMMI*ei(t)^ft«, 4 3 

-WiCOOSBR, 4 5-x i+1 (t)^5BR. 4 6-g <m\ 
4 7-di(t)c0ftK 



[HI ] 




[02] 



2* 



*0 



21 







e(t)<»St* 





25 



h(t)<Ott» 



W(O0>M5r 



. 73 



W(t-1) 





^ WO) 















77 



a 
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[H3] 



31 



32 



33 



liact)} 















WW)!,? 





mo -=£ wico v»ct) ■■• whco] 



[124] 



xrft) 



41 



43 



46 



45 



or 
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[05] 



[07] 















3 












S103 


2.5 



vS104 



✓ S106 



S107 



S10S 



SI 09 



✓S1 10 




1.0 



2 

X10 4 



[06] 




0.5 1 1.5 2 

input value for cost function 



2.5 3 
(&£<7><D 
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[08] 





l 0 mif34 >V9>-?«'« 
XEjEifiS. Sla. afautf* 

9-^>C^3B»5L Size dis 
Size 



(a) 



(b) 

[09] 



(o) 






(a) 



(b) 

[010] 



(c) 






(a) 



(b) 



(c) 
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<72>W»t «* 

w^jiim^smrT®rai623#tffii4 a*r 



F ? - A (## ) 5B056 BB28 HH03 

5B057 AA07 CE06 CHOI CH09 CH11 
5L096 BA06 BA13 FA32 GA32 GA55 



